A cell culture system that enhances mononuclear cell IgE synthesis induced by recombinant human interleukin-4.
A new culture system is described in which recombinant human interleukin-4 (rhIL-4) consistently induces the synthesis of large quantities of IgE by human blood mononuclear cells (MNC). Unfractionated MNC were cultured in complete Iscove's modified Dulbecco's medium (C-IMDM), composed of IMDM enriched with human transferrin, bovine insulin, bovine serum albumin, oleic acid, palmitic acid, linoleic acid, and fetal calf serum (FCS). Under these culture conditions, MNC from four donors synthesized mean quantities of IgE of 76 ng/ml at plateau after stimulation with rhIL-4 in concentrations ranging from 0.04 to 80 ng/ml (plateau rhIL-4 concentrations were 5 ng/ml or greater). In contrast, rhIL-4 failed to induce significant IgE synthesis at any of those doses of rhIL-4 in parallel MNC cultures performed in RPMI 1640 supplemented with FCS (RPMI 1640). Additional optimal conditions for the induction of IgE synthesis in this system were a MNC concentration of 1-2 X 10(6)/ml and a culture time of 18 days. Variability was noted in the amount of IgE produced by different donors (CV 0.22) and by the same donor when tested on different occasions (mean CV 0.21), but no donor's MNC failed to produce significant IgE in response to rhIL-4 when cultured in C-IMDM. The geometric mean IgE production induced by optimal IL-4 concentrations for the entire group of 16 subjects was 36.8 ng/ml IgE, with the lowest day 18 mean IgE concentration for any donor being 10.6 ng/ml and the highest 372.2 ng/ml. The enhanced rhIL-4-induced IgE synthesis supported by C-IMDM was due to the combined effects of the added enrichment factors and not to differences in the viabilities of MNC cultured in C-IMDM and RPMI 1640. This culture system will alleviate the problems of inconsistent and low quantities of IgE induced by IL-4 that confound most current culture systems used to examine rhIL-4-induced IgE synthesis. It will, thereby, facilitate further investigation of the regulation of human IgE synthesis.